Carbohydrate structures of nonspecific cross-reacting antigen-2, a glycoprotein purified from meconium as an antigen cross-reacting with anticarcinoembryonic antigen antibody. Occurrence of complex-type sugar chains with the Gal beta 1----3GlcNAc beta 1----3Gal beta 1----4GlcNAc beta 1----outer chains.
Nonspecific cross-reacting antigen-2 (NCA-2) is a glycoprotein purified from meconium as a closely correlated entity with carcinoembryonic antigen (CEA). As in the case of CEA, only asparagine-linked sugar chains are included in NCA-2. In order to elucidate the structural characteristics of the sugar chains of NCA-2, they were quantitatively released from the polypeptide backbone by hydrazinolysis and reduced with NaB3H4 after N-acetylation. The radioactive oligosaccharides were fractionated by paper electrophoresis, serial chromatography on immobilized lectin columns, and Bio-Gel P-4 (under 400 mesh) column chromatography. Structures of the oligosaccharides were estimated from the data of the binding specificities of immobilized lectin columns and the effective size of each oligosaccharide determined by passing through a Bio-Gel P-4 column and were then confirmed by endo-beta-galactosidase digestion, sequential digestion with exoglycosidases with different aglycon specificities, and methylation analysis. NCA-2 contains a similar number (27 mol) of sugar chains in one molecule compared with CEA (24-26 mol). However, all sugar chains of NCA-2 were complex-type in contrast to CEA, approximately 8% of the sugar chains of which were high mannose-type (Yamashita, K., Totani, K., Kuroki, M., Matsuoka, Y., Ueda, I., and Kobata, A. (1987) Cancer Res. 47, 3451-3459). About 80% of the oligosaccharides from NCA-2 contain bisecting N-acetylglucosamine residues, and the percent molar ratio of mono-, bi, tri, and tetraantennary oligosaccharides was 2:14:57:27. (+/- Fuc alpha 1----2)Gal beta 1----4(+/- Fuc alpha 1----3)GlcNAc, (+/- Fuc alpha 1----2)Gal beta 1----3(+/- Fuc alpha 1----4)GlcNAc, (+/- Fuc alpha 1----2)Gal beta 1----4(+/- Fuc alpha 1----3)GlcNAc beta 1---- 3Gal beta 1----4GlcNAc, (+/- Fuc alpha 1----2)Gal beta 1----3(+/- Fuc alpha 1----4)GlcNAc beta 1---- 3Gal beta 1----4GlcNAc, and GalNAc beta 1----3Gal beta 1----3GlcNAc beta 1----3Gal beta 1----4GlcNAc were found as their outer chain moieties. Approximately 60% of the oligosaccharides from NCA-2 contain the Gal beta 1----4 or 3GlcNAc beta 1----3Gal beta 1----4GlcNAc beta 1----group in their outer chains.